CK2 Is a component of the KSR1 scaffold complex that contributes to Raf kinase activation.
Kinase Suppressor of Ras (KSR) is a molecular scaffold that interacts with the core kinase components of the ERK cascade, Raf, MEK, and ERK and provides spatial and temporal regulation of Ras-dependent ERK cascade signaling. In this report, we identify the heterotetrameric protein kinase, casein kinase 2 (CK2), as a new KSR1-binding partner. Moreover, we find that the KSR1/CK2 interaction is required for KSR1 to maximally facilitate ERK cascade signaling and contributes to the regulation of Raf kinase activity. Binding of the CK2 holoenzyme is constitutive and requires the basic surface region of the KSR1 atypical C1 domain. Loss of CK2 binding does not alter the membrane translocation of KSR1 or its interaction with ERK cascade components; however, disruption of the KSR1/CK2 interaction or inhibition of CK2 activity significantly reduces the growth-factor-induced phosphorylation of C-Raf and B-Raf on the activating serine site in the negative-charge regulatory region (N-region). This decrease in Raf N-region phosphorylation further correlates with impaired Raf, MEK, and ERK activation. These findings identify CK2 as a novel component of the KSR1 scaffolding complex that facilitates ERK cascade signaling by functioning as a Raf family N-Region kinase.